
E V A P O R A T I N G S T A R S A T G A L A C T I C C E N T E R S ? 

G. M E Y N E T AND N. MOWLAVI 

Geneva Observatory 

CH-1290 Sauverny, Switzerland 

D. SCHAERER 

Space Telescope Science Institute 

3700 San Martin Drive, Baltimore, MD 21218 

AND 

M. PINDAO 
Geneva Observatory 

1. W o l f - R a y e t ( W R ) s t a r s i n m e t a l r i c h r e g i o n s 

T h e G e n e v a g r o u p h a s c o m p u t e d a comple t e gr id of s te l lar mode l s f rom 

0.8 t o 60 Μ Θ a t a me ta l l i c i ty of Z = 0 . 1 0 0 {i.e. 5 t imes solar , Mowlavi e t a l . 

1997) . T h e s e s te l lar m o d e l s p resen t i n t e r e s t ing fea tures such as t h e nea r ly 

c o m p l e t e e v a p o r a t i o n of t h e m o s t mass ive s t a r s due t o in t ense s te l lar w inds . 

For i n s t a n c e , for Ζ > 0.040, final s tages of mass ive s t a r s (M > 60 M©) m i g h t 

b e w h i t e dwarfs r a t h e r t h a n n e u t r o n s t a r s or black holes 1 . 

S t a t i s t i c s of W R s t a r s m u c h d e p e n d on t h e m a s s loss r a t e s used . Below 

we p r e s e n t r e su l t s for low (or s t a n d a r d ) a n d h igh mass loss r a t e s (see M e y n e t 

et a l . 1994, for a desc r ip t ion of t hese r a t e s ) . A t Ζ = 0.100 a n d for s t a n d a r d 

M , one h a s a b o u t one W R s t a r for 2 O- type s t a r s . W h e n high M a r e 

cons ide red , t h i s p r o p o r t i o n rises u p t o 3 W R s t a r s for 4 O- type s t a r s . T h e 

n u m b e r ra t ios of W R s t a r s of a given t y p e t o t h e t o t a l n u m b e r of W R 

s t a r s a r e , ( u n d e r t h e a s s u m p t i o n of a c o n s t a n t s t a r fo rma t ion r a t e ) : 0.29 

for W N L , 0.24 for W N E , 0.47 for W C in t h e case of s t a n d a r d M , a n d 0.55 

for W N L , 0.26 for W N E a n d 0.19 for W C in t h e case of e n h a n c e d M. 

T w o s y n t h e t i c H R d i a g r a m s for c lus ters w i t h a n age of 4 M y r s a n d 

meta l l i c i t i es Ζ = 0.020 a n d Ζ = 0.100 a re p r e sen t ed in F ig . 1. A t Z = 0 . 1 0 0 , 

l rThe discovery of white dwarfs in young metal rich clusters would support such a 
scenario. 
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Figure 1. Synthetic clusters obtained using a Salpeter IMF (dN/dM oc M~2'35). The 
total number of stars in each cluster is fixed by imposing that the number of stars with an 
initial mass between 8 and 14 MQ is equal to 250. Small errors on l o g T e / / and log L/LQ 
of at most 0.02 dex are taken into account. Only single stars have been considered. The 
models are those of Meynet et al. (1994, Z=0.020) and Mowlavi et al. (1997, Z=0.100). 

0 s t a r s h a v e a l r eady d i s a p p e a r e d after only 2 M y r s , whi le , s l ight ly m o r e 

t h a n two dozen of W R s t a r s (of W N t y p e ) are p r e sen t . After 4 M y r s , a n d 

in t h e h igh Ζ c lus te r , t h e n u m b e r of W R s ta r s r ema ins still i m p o r t a n t . 

I t a m o u n t s in our n u m e r i c a l e x a m p l e t o 23 , which co r re sponds t o m o r e 

t h a n twice t h e n u m b e r of W R s ta r s expec t ed in a s imilar c lus ter a t solar 

meta l l i c i ty . In gene ra l , a t h igh Z, W R s t a r s a p p e a r in g r ea t e r n u m b e r s , a n d 

a t a y o u n g e r age t h a n a t solar meta l l ic i ty . T h i s ha s in t e re s t ing consequences 

on t h e e x p e c t e d n u m b e r of supe rnovae h a v i n g a W R s t a r as p rogen i to r (see 

Mowlav i et a l . 1998) . 

P r o p e r t i e s of t h e s te l lar mode l s a t Z = 0 . 0 4 a n d 0.100 migh t well a p p l y t o 

mass ive s t a r s in t h e Ga l ac t i c C e n t r e c lus ters (see t h e discussion in Schaere r 

1996 a n d recen t obse rva t ions b y N a j a r r o e t a l . 1997) or o t h e r s imilar c lus te rs 

found in t h e cen t r a l regions of galaxies . 
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